Patterns of time allocation to different activities can help reveal how natural selection has solved optimality problems that involve simultaneous environmental constraints. To investigate how time budgets of desert birds are affected by ambient temperature, lack of drinking water and low food availability, we provided food and water to hoopoe-larks, Alaemon alaudipes, in the Arabian Desert during years in which no larks reared young. We followed birds continuously from sunrise to sunset on unsupplemented and supplemented days, and recorded their behaviour every 15 s. Taking into account the variation in temperature between days, hoopoe-larks decreased foraging time by 13-29% of total daytime, and increased resting and preening time by 7-16 and 8%, respectively, when they had access to supplemental food. When birds had access to extra food, they began and ended their midday resting period when shade temperature was on average 2.2 C lower, and operative temperature was on average 3.1 C lower, than on unsupplemented days, a significant effect of food supplementation. We concluded that birds optimized time spent on foraging and thermoregulating based on a combination of physiological state variables, including body temperature, hydration state and level of energy reserves. Our results do not support a previous hypothesis that activity budgets of desert birds are dictated by thermal constraints alone.
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Many studies on the allocation of time and energy resources have focused on how temperate zone birds maximize breeding success, and more specifically on the effects of timing of laying, clutch size and parental effort on current and future reproduction (e.g. Daan et al. 1990 Daan et al. , 1996 Svensson 1995; Nager et al. 1997 ). In contrast, in deserts, where rainfall and concomitant food supply are scarce and unpredictable, birds encounter years during which the trade-off between current and future reproduction ostensibly leads to the decision not to breed at all. This decision may be based on a combination of resource availability, state of an animal's nutrient reserves and abiotic factors, such as temperature, that may constrain the time that can be allocated to caring for young. In these nonbreeding years, the only contribution to fitness is future reproductive success, which depends to a large extent on survival (Stearns 1992). Given the environmental conditions that have led to the omission of breeding, survival may be a considerable challenge during such years.
Time budgets, patterns of time allocation to different activities, can help reveal how natural selection has solved optimality problems that involve simultaneous environmental constraints. Behavioural allocation patterns are influenced by a plethora of factors, including time of year (Bryant et al. 1985; Carmi-Winkler et al. 1987; Enoksson 1990 ), temperature (Askenmo et al. 1992 , and water and food availability (Davies & Lundberg 1985; Enoksson 1990) . Investigating time budgets in deserts may provide insights into the combined roles of temperature, water and food resources in determining these patterns of desert birds.
Environmental manipulations are frequently used to study environmental constraints, and the accompanying trade-offs that animals face when allocating time and energy resources. Food supplementation experiments have provided insights into how reproductive decisions, such as timing of breeding and clutch size, are affected by resource availability (e.g. Lack 1954; Högstedt 1981;
